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Supplementary Note 
 

Clinical data 

All patients in the discovery (DC) and CHOP replication (RC1) cohorts were diagnosed prior to 

their 19th birthday and fulfilled standard IBD diagnostic criteria.  Cohort characteristics are shown 

in Supplementary Table 1.  Family history of IBD was obtained with focus on first degree 

relatives. A patient was considered to be of Jewish heritage when at least 2 grandparents were 

known to be Jewish. Phenotypic characterization was based on a modification of the Montreal 

classification such that the definitions of L1 & L3 were both extended to include disease within 

the small bowel proximal to the terminal ileum and distal to the ligament of Treitz. Disease above 

the ligament of Treitz was recorded separately; perianal disease included only those patients with 

perianal abscess and/or fistula. “Isolated Colonic IBD” included all patients with disease limited 

to the colon (724 with UC, 53 with IBD-U, and 402 with Colonic CD).    A sub-group of IBD 

patients employed in this study (1,011 patients, including 647 CD and 317 UC and 47 

inflammatory bowel disease type unclassified (IBD-U)), were utilized in a previous IBD GWA 

analysis reporting on two novel IBD loci on chromosome 20q13 and 21q221; however, only novel 

and non-overlapping loci are being described in this manuscript (Supplementary Table 2).     

The control group was recruited by CHOP clinicians, nursing and medical assistant staff within 

the CHOP Health Care Network, which includes primary care clinics and outpatient practices. 

The control subjects did not have IBD or evidence of chronic disease based on self-reported 

intake questionnaire or clinician-based assessment.  The Research Ethics Board of the respective 

Hospitals and other participating centers approved the study, and written informed consent was 

obtained from all subjects (or their legal guardians).   Details of the ascertainment and 

characterization of the IIBDGC cohort (RC-CD2)were provided in the original scan and 

replication publications2-6 

 

Supplementary Results 

 We observed several additional loci at suggestive levels of significance  (P <1x10-6) 

in our discovery scans of CD, UC, and IBD.  The 15q22 locus, located near the SMAD3 

gene, nominally associated with IBD in the CHOP-based replication cohort, but failed to 

attain genome-wide significance in the discovery + replication meta analysis 

(Supplementary Table 3).    
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 15q22 attained suggestive level of significance (P<1 x 10-6) in our combined IBD 

scan.    SNP rs16950687 (P=6.67 x 10-7, OR = 1.20 [1.12-1.29]) on 15q22 lies in an LD 

block containing the genes SMAD3, a TGFβ activated transcriptional modulator, and 

IQCH, a protein thought to have a regulatory role in spermatogenesis.  rs16950687 

nominally replicates in replication cohort RC1 (P= 0.019, OR = 1.21 [1.03-1.41])  but 

fails to replicate in the IIBDGC cohort (RC2-CD).  rs16950687  also shows nominal 

association with CD in the majority adult onset meta analysis dataset (P=0.0287, OR = 

1.10) (Supplementary Table  4)2.    

 Our CD analysis showed an additional novel locus in a gene rich region of1q22 

(Supplementary Table  3).    rs3180018 shows suggestive association in DC-CD 

(P=7.76 x 10-7
, OR = 1.25 (1.14-1.36) but does not replicate in RC1-CD or RC2-CD.   It 

however shows significance in the previously published majority adult-onset CD meta 

analysis (P=0.02, Z = 2.32) (Supplementary Table 4), and thus may merit further 

followup as a CD risk variant2.   

 Our UC analysis revealed three additional novel loci (18q12.2, 16q21, 10q25.3) 

demonstrating suggestive levels of significance (P < 1 x 10-6), however none of these 

successfully replicated in their respective replication cohorts (Supplementary Table 3).  

Given the small size of the RC1-UC dataset (120 UC cases, 1696 controls), further efforts 

to replicate the UC loci with better powered cohorts are warranted.     

 Finally, we observed significance at early onset loci near 20q13 (near TNFRSF6B) 

and 21q22 (near BWRD1 and PSMG1) previously identified in a genome wide scan of a 

subset of the cohort used in this study1.   Our current dataset further supported these 

associations:  rs2315008 on 20q13 showed robust association with CD in the DC-CD, 

RC1-CD, RC2-CD meta analysis (P = 3.50 x 10-9, Z = -5.91) and genome wide 

significance in the combined IBD meta analysis (DC-CD + RC1-IBD, RC2-CD) (P=4.67 

x 10-11
, Z = -6.58).  rs2315008 showed less significant association in the UC-only (DC-

UC, RC1-UC) meta analysis (P = 1.05 x 10-4, Z = -3.88).   rs2836878 on 21q22 showed 

the most striking association with UC (P=2.65 x 10-9, Z = -5.95) and nominal 

significance in the combined IBD meta analysis (P= 1.21 x 10-6, Z = -4.85).    These 

results suggest that 20q13 may be a more CD specific locus while 21q22 is a more UC 

specific marker.   
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TABLES 
 
 Supplementary Table 1 
 
Study recruitment, subsequent inclusion, and ultimate demographic and phenotypic characteristics 
of Caucasian (European ancestry) subjects with matched controls in the discovery cohort DC‐IBD 
(n=2413) 

(a)  General demographic characteristics of cohorts employed in our study cohort DC‐IBD 

 

(b) Specific disease characteristics of DC‐CD and DC‐UC discovery cohorts.  

 

(c)  Ethnic origins of our discovery cohort DC‐IBD.   

 

 
1. Family Hx details not available in 14% of cases 
2. Jewish Heritage unknown in 4% of cases 
3. 7 cases had disease isolated to the upper tract, one case had disease isolated to the perianal region. Complete 

disease location data unavailable in 10% of CD cases 
4. Details of disease extent unavailable in 22% of UC cases 
5. Details of perianal disease unavailable in 11% of CD cases 
6. Details of disease behaviour at latest review unavailable in 27% of CD cases 
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Supplementary Table 2  
Discovery cohort (DC-IBD) sizes and filtering  
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Supplementary Table 3 
 
a) Novel genome wide significant (P<1 x 10-7) and suggestive (P<1 x 10-6) CD loci identified in the 

discovery GWA scan of early-onset CD patients (DC-CD).  Since rs3180018 was not typed in the 
IIBDGC study (RC2-CD), we assessed association in this dataset at a nearby SNP rs1052176 (fields 
marked with a “*”).    

 

 
 
b) Novel genome wide significant (P<1 x 10-7) and suggestive (P<1 x 10-6) UC loci identified in the 

discovery GWA scan of early-onset UC patients (DC-UC).   
 

 
c)    Novel genome wide significant (P<1 x 10-7) and suggestive (P<1 x 10-6 ) IBD loci identified in the 

combined discovery GWA scan of early onset IBD (DC-IBD).   
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Supplementary Table 4 
 

a) Novel genome wide significant (P<1 x 10-7) and suggestive (P<1 x 10-6)  putative CD loci identified 
in the discovery GWA scan of early-onset CD patients (DC-CD) and their corresponding 
significance (or that of a surrogate) in the previously published majority adult-onset CD meta 
analysis.   

 
 
 

b) Novel genome wide significant (P<1 x 10-7) and suggestive (P<1 x 10-6)  putative  IBD loci 
identified in the discovery GWA scan of early-onset CD patients (DC-CD) and their corresponding 
significance (or that of a surrogate) in the previously published majority adult-onset CD meta 
analysis.   
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Supplementary Table 5  49 previously identified known and putative adult-onset IBD loci examined 
by our study evaluated in a meta analysis of our discovery (DC-CD, DC-UC, DC-IBD) and replication 
(RC1, RC1-CD, RC1-UC) cohorts.   This analysis did not include the IIBDGC dataset (RC2-CD) which 
was a subset of the original majority-adult onset dataset which identified some of these loci. Filled circles 
in the first four columns of the table specify whether the given row represents a known CD locus (CDk), 
putative / nominal CD locus (CDp), known UC locus (UCk), and / or putative / nominal UC locus (UCp), 
respectively.    We validate 23 of 32 known adult-onset CD loci, 8 of 17 known adult-onset UC loci, and 
overall 29 of 41 known and 5 of 10 putative adult-onset IBD loci in our early onset CD, UC, and IBD 
datasets.   Loci demonstrating Bonferronni-corrected P<0.05 are denoted in bold (corrected for 49 
hypotheses).  Our data also implicate several previously described CD loci as having association with UC 
(bold italics).  We also verify 2 nominally associating SNPs from the recent CD meta analysis (bold italics). 
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FIGURES 
 
Supplementary Figure 1. LCL eQTL analysis of rs1968752.  Comparison of the A/A 
genotype and C/C genotype for rs1968752 in lymphoblastoid cell lines showed no allele-
specific gene expression changes for (A) EIF3C, (B) CCDC101, (C) CLN3, three genes 
located near IL-27 in the 16p11 locus, associated with Crohn’s disease in our study.    We 
did not assess allele specific gene expression of the two other genes in the LD block 
(NUPR1 and SULT1A1), however these did not show allele-specific changes in gene 
expression in a publicly available database3.  Error bars represent s.e.m. 
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Supplementary Figure 2.  Colonic expression of 16p11 genes in CD, UC, and normal 

patients .    The LD block on 16p11 harboring rs1968752 and rs8049439 associates with 

early onset CD and IBD in our analyses.   We examined the expression of genes IL27, 

CCDC101, CLN3, EIF3C, NUPR1, SULT1A1, and SULT1A2  between 11 normal, 30 

early-onset CD, 10 early-onset UC samples, using one-way analysis of variance with 

Tukey-Kramer multiple-comparison correction and significance thresholds of P<0.05, 

P<0.001, and P<0.0001.      Data for IL27, SULT1A1, and SULT1A2 are shown in Figure 

2 and Figure 3 of the main body of the manuscript.   We did not observe significant 

colonic gene differences in CD vs normal for (a) EIF3C, (b) CLN3, (c) NUPR1, and (d) 

CCDC101, however CLN3 showed a significant effect in UC vs normal (P<0.05).   Error 

bars represent s.e.m. 

 

(a) (b) 

 

(c) (d)  
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Supplementary Figure 3.  Colonic expression of 22q12 and 2q37 candidate genes in 

CD, UC, and normal patients.    We examined colonic gene expression differences for 

(a) HORMAD2 (22q12), (b) LIF (22q12)  (c)  GPR35 (2q37) (d)  KIF1A (2q37)  (e)  

RNPEPL1 (2q37).  Error bars represent s.e.m. 
(a) 

 

(b) 

 
(c) 

 

(d)  

 
 

(e) 
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